Assessment of mutations in Ki-ras and p53 in colon cancers from azoxymethane- and dimethylhydrazine-treated rats.
Mutations in the Ki-ras oncogene and the p53 tumor suppressor gene are known to occur at high frequencies in human colon cancers. We measured the frequency of mutations in these two genes in colon adenocarcinomas obtained from a widely used experimental model of human colon carcinogenesis: F344 rats treated with the carcinogens azoxymethane (AOM) or dimethylhydrazine (DMH). We detected codon 12 mutations in Ki-ras in approximately 60% of colon adenocarcinomas induced by either carcinogen. We characterized the rat p53 intron-exon junctions to construct primers for polymerase chain reaction amplification of this gene. We discovered that the rat p53 gene was structurally different from the human p53 gene, as the rat gene was missing one intron between exons 6 and 7. Both single-stranded DNA conformational polymorphism analysis and direct DNA sequencing of the highly conserved regions of rat exons 5-7 were conducted because the corresponding human regions (exons 5-8) have been reported as being mutated most frequently in human colon cancers. Using these methods, we were unable to identify any p53 mutations in the highly conserved regions of exons 5-7 in either AOM- or DMH-induced colon adenocarcinomas. These data confirm that Ki-ras was mutated in most colon cancers in AOM- or DMH-treated rats but indicate that molecular alterations in the p53 gene, if they occur in this animal model, are different from most p53 mutations in human colon cancers.